
S. De Santis   - Femtosource 4/10/2002

Transverse Long-range Wakefields

• Single bunch - Effects on multiple pass
dynamics.

• Multi bunch - Maximum repetition rate.
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Long-range transverse wakefield
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Single bunch - Multiple passes

• Given the high Q’s (> 10^4), the wake accumulates pass
after pass.
On the other side, the energy is also increasing making the

bunch less sensitive to the wake.
• Since the total wake oscillates, later linac passes are not

necessarily subject to a higher wakefield. This means the
lower energy pass is still the most critical one.
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Effects of random cavity detuning

• A ±1% uniformly distributed spread in the modes
frequency reduces the wakefield by a factor of 10.
It also makes it depedant on the actual frequency
distribution of the assembled linac.
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We are mainly interested in the accumulated long-range wakefield
on a short timescale (~ ps) at each bunch passage through the linac: 
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Total transverse wake

• Compared to the short-range wake, the long-range is not
substantially lower, but it is much more uniform over the bunch
length.

This translates into only an additional offset of about 3% the initial
injection offset error.
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“Very” Long-range transverse wake

• Wake field left in the linac after a single bunch has been
recirculated 4 (or 8) times.

• This affects the following bunches and is strictly related to
the maximum repetition rate obtainable.

• At the moment we limit the analysis to the case of rep rates
lower than ~320 kHz (160 kHz, for the “energy recovery”
scheme) so that there are never two bunches being
accelerated at the same time.
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Again, the long-range wake oscillates, but is fairly constant over the bunch length
except in a few unlucky spots. 
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“Energy recovery” scheme

More passes = higher wake ?
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